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(54) METAL-AIR BATTERY 

(57)Abstract: 

PURPOSE: To perform sure continuous supply of the fuel to a movable 
quantitative part, which makes the fuel drop from a fuel container part 
installed in the upper part of a battery jar part. 

CONSTITUTION: A movable quantitative part 5 is interposed freely to 
slide between a battery jar part 3, which consists of plural unit cells 2, and 
a fuel container part 4 having fuel drop holes 1 7 corresponding to each 
unit cell 2. Each part of the movable quantitative part 5, which is formed 
with each sliding surface with each battery jar part 3 and fuel container 4. 
is provided with insulating solid lubricating films 21a-21c or an rubber 
elastic material. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l ] The block diagram showing the 1st example of this invention. 

[Dr_awLn^_2] For (A), (B) is the explanatory view showing the actuation at the time of the fuel supply in the 1st 

example, and the explanatory view showing the actuation at the time of the fuel shutoff in this example. 

[Drawing .3.] The block diagram showing the 2nd example of this invention. 

[ Draw ing 4] The block diagram showing the 3rd example of this invention. 

[Drawing _5] The explanatory view showing actuation of the 3rd example of the above. 

[Drawing. 6] The block diagram showing the 4th example of this invention. 

[Drawing?] The front view of the 4th example of the above. 

[Prawmg 8] The explanatory view showing actuation of the 4th example of the above. 
[Drawing 9] The explanatory view explaining the principle of an aluminum-air cell, 
[Drawing 10] The explanatory view explaining a lock phenomenon. 
[Description of Notations] 

2 [ - The movable quantum section, 7 / - A frame, 9 / ~ An electrolytic-solution room, 10 / - An air chamber, 11/- 

An air pole, 12 / - A metal pole, 12a / — Fuel intake, 15 / — A combustion chamber, 17 / - A fuel fall hole, 21a-21c / — 
Solid-state lubricating film, 22 / - A quantum plate, 24a 24b / — Rubber elasticity ingredient. ] — A single eel, 3 — The 
battery case section, 4 - The fuel container section, 5 



[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] The fuel-supply structure in the conventional metal-air cell is a gestalt on 
which an upper dashboard slides between the fuel container section and a quantum plate, and a bottom dashboard slides 
between a quantum plate and the battery case section, and the smooth sliding nature of each dashboard is required of 
both sliding surfaces as the seal function which neither the electrolytic solution nor a steam reveals outside. 
[0007] However, consideration is made by neither a seal function whose above-mentioned conventional fuel-supply 
structure was made to only intervene, and mentioned fats and oils i above, nor sliding nature. Therefore, while there is a 
possibility that the electrolytic solution, a steam, etc. may be revealed outside, there is a possibility that aluminum 
powder may adhere to a sliding surface by the crack of adsorption by permeation of thermal expansion and the 
electrolytic solution, the electrostatic force of a sliding surface, and moisture and a sliding surface etc. Consequently, 
smooth sliding will be spoiled and the continuity of fuel supply will be spoiled. 

[0008] Moreover, when the upper dashboard c slides, for example, granular metallic fuel is inserted between bottom 
edge [ of the bottom hole al in the fuel container section a ] a', and upper edge d' of the hole dl in the upper dashboard 
d, or between upper edge b' of Areole b, and it is possible [ it ] that the upper dashboard d locks with this fuel-supply 
structure. This cause is because granular metallic fuel mainly adheres to that part with the dirt of a sliding surface. 
Thus, if a dashboard locks, a fuel will not be supplied superfluously or the output which was insufficient on the 
contrary and was stabilized will no longer be obtained. 

[0009] This invention prevents the lock phenomenon by the granular metallic fuel in this sliding surface, and makes it 
the technical problem which should be solved to generate the output which supplied the fuel certainly quantitatively 
continuously and was stabilized while it plans seal function of the sliding surface in the movable quantum section 
which slides in order to carry out continuation supply of the fuel quantitatively, and smooth sliding nature. 

[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since insulating solid-state lubricating film or an insulating rubber elasticity ingredient was 
used for the part which forms the sliding surface of the battery case section, the fuel container section or the battery 
case section and the fuel container section, and the movable quantum section according to this invention as stated 
above, while preventing adhesion of a granular fuel, leakage of the electrolytic solution, a steam, etc. can be prevented, 
consequently the sliding nature of the movable quantum section becomes good, and it is effective in securing the 
continuity of fuel supply. Moreover, it is effective in a lock phenomenon being avoidable with the elastic deformation 
of a rubber elasticity ingredient. 

[Translation done.] 
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PRIOR ART 

[Description of the Prior Art] A metal-air cell is a kind of primary cell which generates electricity combining reduction 
of the oxygen in an air pole, and the dissolution of the metal in a metal pole, and aluminum, iron, zinc, etc. are used for 
a metal pole. Drawing 9 shows the generation-of-electrical-energy principle of the metal-air cell which used aluminum 
for the metal pole, tabular carbon was used for the air pole, the whole surface touched air through ****** and, as for 
this air pole, other sides are immersed in the electrolytic solution. It is immersed in the electrolytic solution of KOH 
with which a metal pole belongs to an alkali-metal hydroxide. 

[0003] And in an air pole, the reaction of 402+3 [ 3 / ]/2H2 0+3e">30H- occurs, and the reaction of aluminum+30H- 
->aluminum(0H)3+3e- occurs on the metal pole. Therefore, an overall reaction becomes aluminum+3/2H2 0+3/402 - 
>aluminum(0H)3 **, and they are settlings (OH) aluminum 3. It remains. 

[0004] In order to maintain such a cell reaction and to use it as a fuel cell, by circulating through the electrolytic 
solution, settlings are removed and the metal-air cell which constituted the metal pole from container-like porosity 
conductive material and granular metallic fuel continuously supplied into it is indicated by for example, the PCT/FR 
91/No. 00944 publication. The fuel container section which has a bottom hole in this publication to the battery case 
section of the eel which **(ed) the metal pole which consists of a porous conductivity holder which established fuel 
intake up, and granular metallic fuel in it to the electrolytic-solution space formed of the tabular air pole which counters 
is upper-**(ed), and the thing in which the movable quantum section which supplies a fuel the whole constant rate 
between this eel and the fuel container section at a eel was made to infix is indicated. The quantum plate c in which the 
movable quantum section has concretely the areole b which hold temporarily the fuel of the quantum from the fuel 
container section a as shown in drawing_l 0 The upper dashboard d with the hole dl which intervenes possible [ both- 
way sliding ] between the pars basilaris ossis occipitalis of the fuel container section a, and the above-mentioned 
quantum plate c, and opens the bottom hole al of the above-mentioned fuel container section a, and the areole b of the 
above-mentioned quantum plate c for free passage It intervenes possible [ both-way sliding ] between the above- 
mentioned quantum plate c and the top face which the fuel intake f of Cel e overlooks, and consists of a bottom 
dashboard g which had the hole gl which opens the fuel intake f of the areole b of the above-mentioned quantum plate 
c, and Cel e for free passage. 

[0005] Therefore, the fuel which the fuel intake f of Areole b and Cel e was open for free passage with shding of the 
bottom dashboard g when the bottom hole of the fuel container section a and Areole b were open for free passage to the 
areole b of the quantum plate c with sliding of the upper dashboard d, the fuel of a quantum fell to Areole b. it was held 
and the fuel in Ccl c decreased, and was held at Areole b falls in Cel e, and the metal pole h is supplied. If the fuel of 
Areole b is supplied to the metal pole h, after intercepting the fuel intake f of Areole b and Cel e by sliding of the 
bottom dashboard g, it slides on the upper dashboard d again, the fuel of the fuel container section a is held to Areole b, 
and it prepares for the next refueling. Thus, the fuel of a quantum will be continuously supplied to the metal pole h by 
mutual both-way sliding with the upper dashboard d and the bottom dashboard g. 
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MEANS 

[Means for Solving the Problem] This invention possesses the porous wall which separates an air pole, this air pole, 
and predetermined spacing, and counters. It is formed between this air pole and this porous wall, is divided with this 
electrolytic-solution room with the electrolytic-solution room holding the electrolytic solution, the air chamber divided 
with this electrolytic-solution room by this air pole, and this porous wall, and has intake in the upper part. The battery 
case section which forms two or more single eels with the metal pole which contains the granular metallic fuel supplied 
from this intake. The fuel container section which is upper-* *(ed) by this battery case section, has two or more fuel fall 
holes corresponding to said each fuel intake, and holds this granular metallic fuel, It is prepared between this fuel 
container section and the battery case section, and there are areole which carry out quantum maintenance of said 
granular metallic fuel which has opening which is open for free passage in the upper part on said each fuel fall way, 
and opening which is open for free passage to said each fuel intake at the lower part. The movable quantum section 
which displaces these areole in the condition of having made it intercepting with the condition of having made it open 
for free passage said fiiel fall way and said fuel intake, coincidence, or by turns is provided. Furthermore, the part of 
both sliding surfaces with the movable quantum section, said fuel container section, and the battery case section which 
forms the whole surface at least is formed with insulating solid-state lubricating film or an insulating rubber elasticity 
ingredient. 

[001 1] The part which uses together sohd-state lubricating film and a rubber elasticity ingredient, forms solid-state 
lubricating film in the whole surface of both sliding surfaces as a suitable mode, and forms other sides is formed with a 
rubber elasticity ingredient. 
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OPERATION 

[Function] If a driving means is operated, the movable quantum section prepared between this fuel container section 
and the battery case section will slide on the metal-air cell of the above-mentioned configuration between the fuel 
container section and the battery case section, and it will supply granular metallic fuel to the metal pole of each ** cel. 
And since insulating solid-state lubricating film is formed in the part of both sliding surfaces with the movable 
quantum section, said fuel container section, and the battery case section which fomis the whole surface at least, while 
adhesion of granular metallic fuel is prevented certainly, leakage of the electrolytic solution, a steam, etc. can be 
prevented. Consequently, sliding nature becomes good and the continuity of fuel supply is attained. 
[0013] Moreover, in the case of a rubber elasticity ingredient, granular metallic fuel can be buried in the surface section 
of a rubber elasticity ingredient by the elastic deformation of a rubber elasticity ingredient, and sliding nature can be 
secured, and it can prevent a lock phenomenon. When using together solid-state lubricating film and a rubber elasticity 
ingredient, much more sliding nature is demonstrated with prevention of a lock phenomenon. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the metal-air cell used for the power source for an electric vehicle 

drive etc. 

[0002] 

[Description of the Prior Art] A metal-air cell is a kind of primary cell which generates electricity combining reduction 
of the oxygen in an air pole, and the dissolution of the metal in a metal pole, and aluminum, iron, zinc, etc. are used for 
a metal pole. D rawing 9 shows the generation-of-electrical-energy principle of the metal-air cell which used aluminum 
for the metal pole, tabular carbon was used for the air pole, the whole surface touched air through ****** and, as for 
this air pole, other sides are immersed in the electrolytic solution. It is immersed in the electrolytic solution of KOH 
with which a metal pole belongs to an alkaU-metal hydroxide. 

[0003] And in an air pole, the reaction of 402+3 [ 3 / ]/2H2 0+3e->30H- occurs, and the reaction of aluminum+30H- 
->aluminum(OH)3+3e- occurs on the metal pole. Therefore, an overall reaction becomes aluminum+3/2H2 0+3/402 - 
>aluminum(0H)3 **, and they are settlings (OH) aluminum 3. It remains. 

[0004] In order to maintain such a cell reaction and to use it as a fuel cell, by circulating through the electrolytic 
solution, settlings are removed and the metal-air cell which constituted the metal pole from container-like porosity 
conductive material and granular metallic fuel continuously supplied into it is indicated by for example, the PCT/FR 
91 /No. 00944 publication. The fuel container section which has a bottom hole in this publication to the battery case 
section of the eel which **(ed) the metal pole which consists of a porous conductivity holder which established fuel 
intake up, and granular metallic fuel in it to the electrolytic-solution space formed of the tabular air pole which counters 
is upper-**(ed), and the thing in which the movable quantum section which supplies a fuel the whole constant rate 
between this eel and the fuel container section at a eel was made to infix is indicated. The quantum plate c in which the 
movable quantum section has concretely the areole b which hold temporarily the fuel of the quantum from the fuel 
container section a as shown in drawing 10 The upper dashboard d with the hole dl which intervenes possible [ both- 
way sliding ] between the pars basilaris ossis occipitalis of the fuel container section a, and the above-mentioned 
quantum plate c, and opens the bottom hole al of the above-mentioned fuel container section a, and the areole b of the 
above-mentioned quantum plate c for free passage It intervenes possible [ both-way sliding ] between the above- 
mentioned quantum plate c and the top face which the fuel intake f of Cel e overlooks, and consists of a bottom, 
dashboard g which had the hole gl which opens the fuel intake f of the areole b of the above-mentioned quantum plate 
c, and Cel e for free passage. 

[0005] Therefore, the fuel which the fuel intake f of Areole b and Cel e was open for free passage with sliding of the 
bottom dashboard g when the bottom hole of the fuel container section a and Areole b were open for free passage to the 
areole b of the quantum plate c with sliding of the upper dashboard d, the fuel of a quantum fell to Areole b, it was held 
and the fuel in Cel e decreased, and was held at Areole b falls in Cel e, and the metal pole h is supplied. If the fuel of 
Areole b is supplied to the metal pole h, after intercepting the fuel intake f of Areole b and Cel e by sliding of the 
bottom dashboard g, it slides on the upper dashboard d again, the fuel of the fuel container section a is held to Areole b, 
and it prepares for the next refueling. Thus, the fxiel of a quantum will be continuously supplied to the metal pole h by 
mutual both-way sliding with the upper dashboard d and the bottom dashboard g. 
[0006] 

[Problem(s) to be Solved by the Invention] The fuel-supply structure in the conventional metal-air cell is a gestalt on 
which an upper dashboard slides between the fuel container section and a quantum plate, and a bottom dashboard slides 
between a quantum plate and the battery case section, and the smooth sliding nature of each dashboard is required of 
both sliding surfaces as the seal function which neither the electrolytic solution nor a steam reveals outside. 
[0007] However, consideration is made by neither a seal function whose above-mentioned conventional fuel-supply 
structure was made to only intervene, and mentioned fats and oils i above, nor sliding nature. Therefore, while there is a 



possibility that the electrolytic solution, a steam, etc. may be revealed outside, there is a possibility that aluminum 
powder may adhere to a sliding surface by the crack of adsorption by permeation of thermal expansion and the 
electrolytic solution, the electrostatic force of a sliding surface, and moisture and a sliding surface etc. Consequently, 
smooth sHding will be spoiled and the continuity of fuel supply will be spoiled. 

[0008] Moreover, when the upper dashboard c slides, for example, granular metallic fuel is inserted between bottom 
edge [ of the bottom hole al in the fuel container section a ] a', and upper edge d' of the hole dl in the upper dashboard 
d, or between upper edge b' of Areole b, and it is possible [ it ] that the upper dashboard d locks with this fuel-supply 
structure. This cause is because granular metallic fuel mainly adheres to that part with the dirt of a sliding surface. 
Thus, if a dashboard locks, a fuel will not be supplied superfluously or the output which was insufficient on the 
contrary and was stabilized will no longer be obtained. 

[0009] This invention prevents the lock phenomenon by the granular metallic fuel in this sliding surface, and makes it 
the technical problem which should be solved to generate the output which supplied the fuel certainly quantitatively 
continuously and was stabilized while it plans seal function of the sliding surface in the movable quantum section 
which slides in order to carry out continuation supply of the fuel quantitatively, and smooth sliding nature. 
[0010] 

[Means for Solving the Problem] This invention possesses the porous wall which separates an air pole, this air pole, 
and predetermined spacing, and counters. It is formed between this air pole and this porous wall, is divided with this 
electrolytic-solution room with the electrolytic-solution room holding the electrolytic solution, the air chamber divided 
with this electrolytic-solution room by this air pole, and this porous wall, and has intake in the upper part. The battery 
case section which forms two or more single eels with the metal pole which contains the granular metallic fiiel supplied 
from this intake, The fuel container section which is upper-* *(ed) by this battery case section, has two or more fuel fall 
holes corresponding to said each fuel intake, and holds this granular metallic fuel. It is prepared between this fuel 
container section and the battery case section, and there are areole which carry out quantum maintenance of said 
granular metallic fuel which has opening which is open for free passage in the upper part on said each fuel fall way, 
and opening which is open for free passage to said each fuel intake at the lower part. The movable quantum section 
which displaces these areole in the condition of having made it intercepting with the condition of having made it open 
for free passage said fuel fall way and said fuel intake, coincidence, or by turns is provided. Furthermore, the part of 
both sliding surfaces with the movable quantum section, said fuel container section, and the battery case section which 
forms the whole surface at least is formed with insulating solid-state lubricating film or an insulating rubber elasticity 
ingredient. 

[001 1] The part which uses together solid-state lubricating film and a rubber elasticity ingredient, forms solid-state 
lubricating film in the whole surface of both sliding surfaces as a suitable mode, and forms other sides is formed with a 
rubber elasticity ingredient. 
[0012] 

[Function] If a driving means is operated, the movable quantum section prepared between this fuel container secfion 
and the battery case section will slide on the metal-air cell of the above-mentioned configuration between the fuel 
container section and the battery case section, and it will supply granular metallic fuel to the metal pole of each ** cel. 
And since insulating solid-state lubricating film is formed in the part of both sliding surfaces with the movable 
quantum section, said fuel container section, and the battery case section which forms the whole surface at least, while 
adhesion of granular metallic fuel is prevented certainly, leakage of the electrolytic solution, a steam, etc. can be 
prevented. Conscqueniiy, sliding nature becomes good and the continuity of fuel supply is attained. 
[0013] Moreover, in the case of a rubber elasticity ingredient, granular metallic fuel can be buried in the surface section 
of a rubber elasticity ingredient by the elastic deformation of a rubber elasticity ingredient, and sliding nature can be 
secured, and it can prevent a lock phenomenon. When using together solid-state lubricating film and a rubber elasticity 
ingredient, much more sliding nature is demonstrated with prevention of a lock phenomenon. 
[0014] 

[Example] Hereafter, the example of illustration explains this invention to a detail. 

Example 1 drawijig^ l and drawing_2 show the metal-air cell concerning the 1st example of this invention. The metal-air 
cell of**** 1 example consists of the battery case section 3 which was installed in bottom outer container la formed in 
the cube type with the ceramic etc., and formed two or more single eels 2, the fuel container section 4 constituted by 
upper outer container lb, the movable quantum section 5 constituted to the upper outer container lb down side, and one 
driving means 6 which drives this movable quantum section 5. 

[0015] The battery case section 3 is the aggregate of the two or more single eel 2 installed in the lengthwise direction 
(direction perpendicular to space) of an outer container 1 side by side. Each ** eel 2 is constituted by the parent in a 
frame 7. A frame 7 is a quadrilateral frame in which the field where a longitudinal direction counters has the side guide 
(figure abbreviation) which carries out opening and counters upper KAIDO 7a, bottom guide 7b, and a lengthwise 
direction. The slit-like opening 8 is formed in a lengthwise direction at upper guide 7a. The space for electrolytic- 



solutioi;! paths. is formed in bottom guide 7b. the air poles 1 1 and 1 1 respectively tabular to a lateral opposed face in 
each frame 7 - means, such as adhesion, — liquid - it fixes densely. Cell space is formed of these air poles 1 1 and a 
frame 7, and the suspension of the container-like metal pole 12 is carried out to upper guide 7a so that the above- 
mentioned opening 8 and fuel intake 12a may be open for free passage in this each cell space. The electrolytic-solution 
room 9 is formed in the space of the metal pole 12 and each air pole 11, and when this electrolytic-solution room 9 is 
open for free passage with the space for electrolytic-solution paths in bottom guide 7b, this space for electrolytic- 
solution paths has become electrolytic-solution path 9a which opens the electrolytic-solution room 9 of each ** eel 2 
for free passage. The electrolytic solution is suppHed to this electrolytic-solution path 9a with the external circulation 
means outside drawing, and it can circulate now through the electrolytic solution. An air chamber 10 is formed of the 
space which each air pole 1 1 of the adjoining single eel 2 opposite-* *(ed). The configuration of such the battery case 
section 3 is explained to the office reference number P000005670 which applied to coincidence at the detail. 
[0016] In addition, even if the structure of the above-mentioned single eel 2 is not the structure which faced across the 
metal pole 12 by the air pole 1 1 from both sides like previous statement, one side may be a porous wall which only 
divides the electrolytic solution. Moreover, the air pole 1 1 is formed with carbon etc. The metal pole 12 is produced in 
the shape of a container in the porosity conductivity ingredient with which the electrolytic solution can permeate, is 
constituted to the electrolytic solution by the metal of corrosion resistance, for example, nickel, stainless steel, the iron 
that carried out nickel plating, and is located in the lengthwise direction between air poles 1 1 in the shape of a wall. 
And it is supplied to the metal pole 12 from the fuel container section 4 through the above-mentioned fuel intake 12a, 
the metallic fuel, for example, the aluminum fiiel, of the diameter of 0,1-1. 0mm. 

[0017] in addition, the conductor of the pair which carries out sensing of the amount of an aluminum fuel inside one 
pinpointed metal pole 12 - although the fuel detector by Pieces 14a and 14b is formed, explanation of this fuel detector 
is also indicated by the above-mentioned application at the detail. Next, the fuel container section 4 which arranged 
child-Hke pars-basilaris-ossis-occipitalis 4a of a reed screen in tabular, and carried out partition formation of the 
combustion chamber 15 is formed in the upper outer container lb bottom. The slit-like fuel fall hole 17 is formed in the 
lengthwise direction which up opening by the side of a combustion chamber 15 and lower opening by the side of the 
movable quantum section 5 opened for free passage in child-like pars-basilaris-ossis-occipitalis 4a of this reed screen. 
For this fuel fall hole 17, a phase is half-pitch gap ****** to fuel intake 12a of the battery case section 3 while up 
opening is expanded to cross-section reverse trapezoidal shape and a rat tail and an aluminum fuel are easy to fall to a 
narrow diameter at a narrow diameter part to a lower opening side. Moreover, while the gas drainage hole 19 with 
which the wire gauze 18 was stuck is formed in head lining of upper outer container lb, the fuel feed hopper 20 for 
supplying an aluminum fuel to a combustion chamber 15 is established. 

[0018] Moreover, partition formation of the slide room 5a is carried out by the battery case section 3 and batch pars- 
basilaris-ossis-occipitalis 4b which opposite-**, and the movable quantum section 5 which comes to interpolate the 
quantum plate 22 in this slide room 5a is formed in the child-like pars-basilaris-ossis-occipitalis 4a bottom of the 
above-mentioned reed screen. It is [ opening / lower ] in agreement in fuel intake 12a of the single eel 2, and a phase 
(considering as the phase which visited the right end of fuel intake 12a correctly), and fuel pilot hole 4c which leads an 
aluminum fuel to fuel intake 12a is formed in batch pars-basilaris-ossis-occipitalis 4b. Up opening of this fuel pilot hole 
4c is open for free passage to slide room 5a. 

[0019] Reciprocation of the quantum plate 22 by which interpolation was carried out to slide room 5a in a longitudinal 
direction is enabled within this slide. Vertical opening is open for free passage, it can be open for free passage to fuel 
intake 12a of each eel 2 with reciprocation of this quantum plate 22 through the fuel fall hole 17 and fuel pilot hole 
4c, and the areole 23 which carry out quantum maintenance of the aluminum fuel are formed in this quantum plate 22. 
The motor of direct- acting is used, the output-shaft 6a penetrates the flank of upper outer container lb, and the driving 
means 6 which makes the quantum plate 22 reciprocate is connected to the quantum plate 22. 
[0020] Here, in order not to make the electrolytic solution, a steam, etc. reveal to the exterior through the plane of 
composition of upper outer container lb and bottom outer container la, film 21a by insulating solid lubricants, such as 
boron nitride powder and PTFE powder, is formed in the base of upper outer container lb of spreading or spraying. 
Moreover, except for the effective area of the fuel fall hole 17 and fuel pilot hole 4c, the same insulating solid-state 
lubricating film 21b and 21c as the base of upper outer container lb is formed in each slide contact side with the top 
wall of slide room 5a and bottom wall in the quantum plate 22, respectively. 

[0021] Thus, the metal-air cell of the 1st constituted example operates as follows. An air pole 1 1 and the metal pole 12 
perform a discharge operation of a cell by reaction formula which was mentioned already, and the aluminum fuel of the 
metal pole 12 is consumed by discharge. And if the aluminum fuels in the pinpointed metal pole 12 decrease in number 
from the fuel quantity set up beforehand The areole 23 which double action (it moves in the direction of A) of the 
quantum plate 22 is carried out by the driving means 6, and are shown in drawing 2 (B) like drawing 2 (A) from the 
fliel fall hole 17 and the condition which was open for free passage It displaces in the condition that areole 23 were 
open for free passage to fuel intake 12a through fuel pilot hole 4c, and the aluminum fuel of the amount held to areole 



23 is supplied to each metal pole 12. the conductor which prepared such double action of the quantum plate 22 in the 
metal pole 12 - it is because the actuation command of the driving means 6 is carried out by Pieces 14a and 14b by 
making to detect reduction in a fuel into a trigger. 

[0022] By the way, in the above-mentioned example, since insulating solid-state lubricating film 21b and 21c is formed 

in the vertical sliding surface of the quantum plate 22, while adhesion of the aluminum fuel to a sliding surface is 
prevented certainly, leakage of the electrolytic solution, a steam, etc. can be prevented. Consequently, while securing 
the smooth sliding nature of the quantum plate 22, the grain of aluminum adheres to neither the opening edge of areole 
23, nor the opening edge of the fUel fall hole 17, and the lock phenomenon of the quantum plate 22 is prevented. 
Moreover, insulating solid-state lubricating film 21a formed in the base of upper outer container lb prevents the 
leakage to the exterior of the electrolytic solution or a steam. The metal-air cell which adopts this example in this way 
can perform a stable generation of electrical energy. In addition, when making each outer containers la and lb into one, 
insulating solid-state lubricating film 21a may omit. 

[0023] Example 2 drawing 4 shows the metal-air cell concerning the 2nd example of this invention. Although the point 
which constitutes the battery case section 3 this example of whose is the aggregate of the single eel 2 in bottom outer 
container la is the same as the 1st example, the movable quantum section 5 is omitted and the fuel container section 4 
constituted by upper outer container lb is made to reciprocate directly. That is, the fuel fall hole 17 is formed in child- 
like pars-basilaris-ossis-occipitalis 4a of the reed screen which ****s in the battery case section 3 of upper outer 
container lb corresponding to each ** eel 2, and a combustion chamber 15 is formation, now ****** between child- 
like pars-basilaris-ossis-occipitalis 4a of this reed screen, and head lining. In this case, thickness of the pars basilaris 
ossis occipitalis 2 which secures quantum fall of a fuel is made larger than a last example, and the path of the fiiel fall 
hole 17 is lengthened. Thereby, the fiiel fall hole 17 achieves the same function as areole 23. 

[0024] And in this example, 2 Id of insulating solid-state lubricating film is formed in the base except the fuel fall hole 
17 of the above-mentioned fiiel container section 4. Therefore, while adhesion of the aluminum fuel to a sliding surface 
is prevented certainly and the smooth sliding nature of the sliding surface of the fuel container section 4 and the battery 
case section 3 is secured also in this example, external leakage of the electrolytic solution from this sliding surface or a 
steam can be prevented. 

[0025] Example 3 drawLng.4 and drawingj show the metal-air cell concerning the 3rd example of this invention. An 

outer container 1 is really elegance, and this example constitutes the battery case section 3 to that down side, and 
constitutes the fuel container section 4 to the up side. And to the top face of the battery case section 3, child-like pars- 
basilaris-ossis-occipitalis 4a of the reed screen of this fuel container section 4 opens spacing of slide room 5a, and is 
formed, and interpolation of the quantum plate 22 which has areole 23 in this slide room 5a is carried out. The 
description of this example carries out the seal of the vertical sHding surface of the quantum plate 22 except vertical 
edge opening of areole 23 with the spring materials 24a and 24b, such as rubber, respectively, and forms insulating 
solid-state lubricating film 21e and 21f in the ****** sHding surface of sHde room 5a which ****s to this vertical 
sliding surface. 

[0026] In addition, at this example, slide room 5a is open for free passage with the exterior from the 1 side by the side 
of longitudinal direction opposite of an outer container 1, and ******** as sampling of the quantum plate 22 is 
possible. In addition, 25 is a stopper. According to such an example, with the solid-state lubricating film 21e and 2 If of 
fuel container section insulation, while being able to prevent adhesion of an aluminum fuel Although the upper limit 
opening edge of areole 23 and the lower limit opening edge of the fuel fall hole 17 sandv/ich an aluminum grain as 
external leakage of the electrolytic solution or a steam is prevented and it is further shown in drawing.5 for example 
This aluminum grain aluminum is buried in the surface section of rubber elasticity ingredient 24a by the elastic 
deformation of rubber elasticity ingredient 24a, sliding nature is not worsened, and a lock phenomenon can be avoided. 
[0027] The metal-ftiel cell shown in example 4 d rawin g 6 - drawing 8 makes the quantum plate 22 of the 1st example a 
roller gestalt. That is, this 4th example really which unified two or more fi'ames 7 used as child-Hke pars-basilaris-ossis- 
occipitalis 4a of the reed screen of the fiiel container section 4, and the parent of each ** eel 2 makes a form the battery 
case section 3 and the fiael container section 4 really by the frame 16. Ajid the fuel path equivalent to the fuel fall hole 
17 Cover the part used as child-like pars-basilaris-ossis-occipitalis 4a of a reed screen, and the part used as upper guide 
7a, and bordering on the roller-type quantum plate 22 mentioned later Fall hole 17a above it, It is formed in a vertical 
by lower fall hole 17b, upper limit opening of fall hole 17a is open for fi*ee passage to a combustion chamber 15, and 
lov/er limit opening of fall hole 17b is opened for free passage by fiiel intake 12a of each eel 2. 
[0028] Each roller-type quantum plate 22 is infixed the fall holes 17a and 17b and a free passage are free, and free 
[ axial rotation in the tubiform hole 26 of the lengthwise direction formed in the boundary with nothing and the fall 
holes 17a and 17b in the shape of a long cylinder with **** 23' which passes along a shaft ]. Moreover, each roller type 
quantum plate 22 is connected with belt 6b by which one edge each was constructed over the outside of an outer 
container 1 by a projection and projected roller section 22A at forward inverse rotation output-shaft 6a of a driving 
means 6, and the fixed roller 29, respectively, as shown in drawing 7 . Thereby, the rotation drive of the roller-type 



quantum plate* 22 is carried out by the driving means 6. 

[0029] Furthermore, each roller-type quantum plate 22 of this example is formed with the rubber elasticity ingredient. 
On the other hand, 21g of insulating solid-state lubricating film is formed in the frame wall surface of the above- 
mentioned tubiform hole 26. Therefore, in the case of the 4th example of the above, the variation rate of each roller- 
type quantum plate 22 can be changed into the condition of having made **** 23' in agreement with fall hole 17a and 
fall hole 17b, and the condition that **** 23' becomes a cross joint to the fuel path of fall hole 17a and fall hole 17b as 
shown in drawing_6 , by the rotational motion of a driving means 6. Thereby, according to fuel consumption, an 
aluminum fuel can be continuously supplied to each ** eel 2. 

[0030] Moreover, although, as for this example, the opening edge of**** 23' and the opening edge of the fall holes 
17a and 17b sandwich the aluminum grain aluminum as shown in drawing 8 , like the 3rd example, by the elastic 
deformation of quantum plate 22 the very thing of a roller type, the aluminum grain aluminum can be buried in the 
surface section of a rubber elasticity ingredient, and can prevent a lock phenomenon. 
[0031] 

[Effect of the Invention] Since insulating solid-state lubricating film or an insulating rubber elasticity ingredient was 
used for the part which forms the sliding surface of the battery case section, the fuel container section or the battery 
case section and the fuel container section, and the movable quantum section according to this invention as stated 
above, while preventing adhesion of a granular fuel, leakage of the electrolytic solution, a steam, etc. can be prevented, 
consequently the sliding nature of the movable quantum section becomes good, and it is effective in securing the 
continuity of fuel supply. Moreover, it is effective in a lock phenomenon being avoidable with the elastic deformation 
of a rubber elasticity ingredient. 



[Translation done.] 
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EXAMPLE 

[Example] Hereafter, the example of illustration explains this invention to a detail 

Example 1 drawing 1 and drawing 2 show the metal-air cell concerning the 1st example of this invention. The metal-air 
cell of **** 1 example consists of the battery case section 3 which was installed in bottom outer container la formed in 
the cube type with the ceramic etc., and formed two or more single eels 2, the fuel container section 4 constituted by 
upper outer container lb, the movable quantum section 5 constituted to the upper outer container lb down side, and one 
driving means 6 which drives this movable quantum section 5. 

[0015] The battery case section 3 is the aggregate of the two or more single eel 2 installed in the lengthwise direction 
(direction perpendicular to space) of an outer container 1 side by side. Each ** eel 2 is constituted by the parent in a 
frame 7. A frame 7 is a quadrilateral frame in which the field where a longitudinal direction counters has the side guide 
(figure abbreviation) which carries out opening and counters upper KAIDO 7a, bottom guide 7b, and a lengthwise 
direction. The slit-like opening 8 is formed in a lengthwise direction at upper guide 7a. The space for electrolytic- 
solution paths is formed in bottom guide 7b. the air poles 1 1 and 1 1 respectively tabular to a lateral opposed face in 
each frame 7 - means, such as adhesion, — hquid - it fixes densely. Cell space is formed of these air poles 1 1 and a 
frame 7, and the suspension of the container-like metal pole 12 is carried out to upper guide 7a so that the above- 
mentioned opening 8 and fuel intake 12a may be open for free passage in this each cell space. The electrolytic-solution 
room 9 is formed in the space of the metal pole 12 and each air pole 11, and when this electrolytic-solution room 9 is 
open for free passage with the space for electrolytic-solution paths in bottom guide 7b, this space for electrolytic- 
solution paths has become electrolytic-solution path 9a which opens the electrolytic-solution room 9 of each ** eel 2 
for free passage. The electrolytic solution is supplied to this electrolytic-solution path 9a with the external circulation 
means outside drawing, and it can circulate now through the electrolytic solution. An air chamber 10 is formed of the 
space which each air pole 1 1 of the adjoining single eel 2 opposite-* *(ed). The configuration of such the battery case 
section 3 is explained to the office reference number P000005670 which applied to coincidence at the detail 
[0016] In addition, even if the structure of the above-mentioned single eel 2 is not the structure which faced across the 
metal pole 12 by the air pole 1 1 from both sides like previous statement, one side may be a porous wall which only 
divides the electrolytic solution. Moreover, the air pole 1 1 is formed with carbon etc. The metal pole 12 is produced in 
the shape of a container in the porosity conductivity ingredient with which the electrolytic solution can permeate, is 
constituted to the electrolytic solution by the metal of corrosion resistance, for example, nickel, stainless steel, the iron 
that carried out nickel plating, and is located in the lengthwise direction between air poles 1 1 in the shape of a wall. 
And it is supplied to the metal pole 12 from the fuel container section 4 through the above-mentioned fuel intake 12a, 
the metallic fuel, for example, the aluminum fiiel, of the diameter of 0.1-1 .0mm. 

[0017] in addition, the conductor of the pair which carries out sensing of the amount of an aluminum fuel inside one 
pinpointed metal pole 12 - although the fuel detector by Pieces 14a and 14b is formed, explanation of this fuel detector 
is also indicated by the above-mentioned application at the detail. Next, the fuel container section 4 which arranged 
child-like pars-basilaris-ossis-occipitalis 4a of a reed screen in tabular, and carried out partition formation of the 
combustion chamber 15 is formed in the upper outer container lb bottom. The slit-like fiiel fall hole 17 is formed in the 
lengthwise direction which up opening by the side of a combustion chamber 15 and lower opening by the side of the 
movable quantum section 5 opened for free passage in child-like pars-basilaris-ossis-occipitaHs 4a of this reed screen. 
For this fiiel fall hole 17, a phase is half-pitch gap ****** to fuel intake 12a of the battery case section 3 while up 
opening is expanded to cross-section reverse trapezoidal shape and a rat tail and an aluminum fuel are easy to fall to a 
narrow diameter at a narrow diameter part to a lower opening side. Moreover, while the gas drainage hole 19 with 
which the wire gauze 18 was stuck is formed in head lining of upper outer container lb, the fuel feed hopper 20 for 
supplying an aluminum fuel to a combustion chamber 15 is established. 

[0018] Moreover, partition formation of the slide room 5a is carried out by the battery case section 3 and batch pars- 
basilaris-ossis-occipitalis 4b which opposite-**, and the movable quantum section 5 which comes to interpolate the 
quantum plate 22 in this slide room 5a is formed in the child-like pars-basilaris-ossis-occipitalis 4a bottom of the 



above-naehlioned reed screen. It is [ opening / lower ] in agreement in fuel intake 12a of the single eel 2, and a phase 
(considering as the phase which visited the right end of fuel intake 12a correctly), and fuel pilot hole 4c which leads an 
aluminum fuel to fuel intake 12a is formed in batch pars-basilaris-ossis-occipitalis 4b. Up opening of this fuel pilot hole 
4c is open for free passage to slide room 5a. 

[0019] Reciprocation of the quantum plate 22 by which interpolation was carried out to slide room 5a in a longitudinal 
direction is enabled within this slide. Vertical opening is open for free passage, it can be open for free passage to fuel 
intake 12a of each eel 2 with reciprocation of this quantum plate 22 through the fuel fall hole 17 and fuel pilot hole 
4c, and the areole 23 which carry out quantum maintenance of the aluminum fuel are formed in this quantum plate 22. 
The motor of direct-acting is used, the output-shaft 6a penetrates the flank of upper outer container lb, and the driving 
means 6 which makes the quantum plate 22 reciprocate is connected to the quantum plate 22. 
[0020] Here, in order not to make the electrolytic solution, a steam, etc. reveal to the exterior through the plane of 
composition of upper outer container lb and bottom outer container la, film 21a by insulating solid lubricants, such as 
boron nitride powder and PTFE powder, is formed in the base of upper outer container lb of spreading or spraying. 
Moreover, except for the effective area of the fuel fall hole 17 and fuel pilot hole 4c, the same insulating solid-state 
lubricating film 21b and 21c as the base of upper outer container lb is formed in each slide contact side with the top 
wall of slide room 5a and bottom wall in the quantum plate 22, respectively. 

[0021] Thus, the metal-air cell of the 1st constituted example operates as follows. An air pole 1 1 and the metal pole 12 
perform a discharge operation of a cell by reaction formula which was mentioned already, and the aluminum fuel of the 
metal pole 12 is consumed by discharge. And if the aluminum fuels in the pinpointed metal pole 12 decrease in number 
from the fuel quantity set up beforehand The areole 23 which double action (it moves in the direction of A) of the 
quantum plate 22 is carried out by the driving means 6, and are shown in drawing 2 (B) like drav/ing^_2 (A) from the 
fuel fall hole 1 7 and the condition which was open for free passage It displaces in the condition that areole 23 were 
open for free passage to fuel intake 12a through fuel pilot hole 4c, and the aluminum fuel of the amount held to areole 
23 is supplied to each metal pole 12. the conductor which prepared such double action of the quantum plate 22 in the 
metal pole 12 - it is because the actuation command of the driving means 6 is carried out by Pieces 14a and 14b by 
making to detect reduction in a fuel into a trigger. 

[0022] By the way, in the above-mentioned example, since insulating solid-state lubricating film 21b and 21c is formed 
in the vertical sliding surface of the quantum plate 22, while adhesion of the aluminum fuel to a sliding surface is 
prevented certainly, leakage of the electrolytic solution, a steam, etc. can be prevented. Consequently, while securing 
the smooth sliding nature of the quantum plate 22, the grain of aluminum adheres to neither the opening edge of areole 
23, nor the opening edge of the fUel fall hole 17, and the lock phenomenon of the quantum plate 22 is prevented. 
Moreover, insulating solid-state lubricating film 21a formed in the base of upper outer container lb prevents the 
leakage to the exterior of the electrolytic solution or a steam. The metal-air cell which adopts this example in this way 
can perform a stable generation of electrical energy. In addition, when making each outer containers la and lb into one, 
insulating solid-state lubricating film 21a may omit. 

[0023] Example 2 drawing 4 shows the metal-air cell concerning the 2nd example of this invention. Although the point 
which constitutes the battery case section 3 this example of whose is the aggregate of the single eel 2 in bottom outer 
container la is the same as the 1st example, the movable quantum section 5 is omitted and the fuel container section 4 
constituted by upper outer container lb is made to reciprocate directly. That is, the fuel fall hole 17 is formed in child- 
like pars-basilaris-ossis-occipitalis 4a of the reed screen which ****s in the batter)' case section 3 of upper outer 
container lb corresponding to each cei 2, and a combustion chamber 15 is formation, now ****** between child- 
like pars-basilaris-ossis-occipitalis 4a of this reed screen, and head lining. In this case, thickness of the pars basilaris 
ossis occipitalis 2 which secures quantum fall of a fuel is made larger than a last example, and the path of the fuel fall 
hole 17 is lengthened. Thereby, the fuel fall hole 17 achieves the same function as areole 23. 

[0024] And in this example, 21d of insulating solid-state lubricating film is formed in the base except the fuel fall hole 
17 of the above-mentioned fuel container section 4. Therefore, while adhesion of the aluminum fuel to a sliding surface 
is prevented certainly and the smooth sliding nature of the sliding surface of the fuel container section 4 and the battery 
case section 3 is secured also in this example, external leakage of the electrolytic solution from this sliding surface or a 
steam can be prevented. 

[0025] Example 3 drawing 4 and drawing 5 show the metal-air cell concerning the 3rd example of this invention. An 
outer container 1 is really elegance, and this example constitutes the battery case section 3 to that down side, and 
constitutes the fuel container section 4 to the up side. And to the top face of the battery case section 3, child-like pars- 
basilaris-ossis-occipitalis 4a of the reed screen of this fiiel container section 4 opens spacing of slide room 5a, and is 
formed, and interpolation of the quantum plate 22 which has areole 23 in this slide room 5a is carried out. The 
description of this example carries out the seal of the vertical sliding surface of the quantum plate 22 except vertical 
edge opening of areole 23 with the spring materials 24a and 24b, such as rubber, respectively, and forms insulating 
solid-state lubricating film 21e and 21f in the ****** sliding surface of slide room 5a which ****s to this vertical 



sliding surface. 

[0026] In addition, at this example, slide room 5a is open for free passage with the exterior from the 1 side by the side 
of longitudinal direction opposite of an outer container 1, and ******** as sampling of the quantum plate 22 is 
possible. In addition, 25 is a stopper. According to such an example, with the solid-state lubricating film 21e and 21f of 
fuel container section insulation, while being able to prevent adhesion of an aluminum fuel Although the upper limit 
opening edge of areole 23 and the lower limit opening edge of the fuel fall hole 17 sandwich an aluminum grain as 
external leakage of the electrolytic solution or a steam is prevented and it is further shown in drawing 5 for example 
This aluminum grain aluminum is buried in the surface section of rubber elasticity ingredient 24a by the elastic 
deformation of rubber elasticity ingredient 24a, sliding nature is not worsened, and a lock phenomenon can be avoided. 
[0027] The metal-fuel cell shown in example 4 drawing_6 - drawing 8 makes the quantum plate 22 of the 1st example a 
roller gestalt. That is, this 4th example really which unified two or more frames 7 used as child-Hke pars-basilaris-ossis- 
occipitalis 4a of the reed screen of the fuel container section 4, and the parent of each ** eel 2 makes a form the battery 
case section 3 and the fuel container section 4 really by the frame 16. And the fuel path equivalent to the fuel fall hole 
17 Cover the part used as child-like pars-basilaris-ossis-occipitalis 4a of a reed screen, and the part used as upper guide 
7a, and bordering on the roller-type quantum plate 22 mentioned later Fall hole 17a above it. It is formed in a vertical 
by lower fall hole 17b, upper limit opening of fall hole 17a is open for free passage to a combustion chamber 15, and 
lower Hmit opening of fall hole 17b is opened for free passage by fuel intake 12a of each eel 2. 
[0028] Each roller-type quantum plate 22 is infixed the fall holes 17a and 17b and a free passage are free, and free 
[ axial rotation in the tubiform hole 26 of the lengthwise direction formed in the boundary with nothing and the fall 
holes 17a and 17b in the shape of a long cylinder with **** 23' which passes along a shaft ]. Moreover, each roller type 
quantum plate 22 is connected with belt 6b by which one edge each was constaicted over the outside of an outer 
container 1 by a projection and projected roller section 22A at forward inverse rotation output-shaft 6a of a driving 
means 6, and the fixed roller 29, respectively, as shown in drawing 7 . Thereby, the rotation drive of the roller-type 
quantum plate 22 is carried out by the driving means 6. 

[0029] Furthermore, each roller-type quantum plate 22 of this example is formed with the rubber elasticity ingredient. 
On the other hand, 21g of insulating solid-state lubricating film is formed in the frame wall surface of the above- 
mentioned tubiform hole 26. Therefore, in the case of the 4th example of the above, the variation rate of each roller- 
type quantum plate 22 can be changed into the condition of having made **** 23' in agreement with fall hole 17a and 
fall hole 17b, and the condition that **** 23' becomes a cross joint to the fuel path of fall hole 17a and fall hole 17b as 
shown in drawing6 , by the rotational motion of a driving means 6. Thereby, according to fuel consumption, an 
aluminum fuel can be continuously supplied to each ** eel 2. 

[0030] Moreover, although, as for this example, the opening edge of**** 23' and the opening edge of the fall holes 
17a and 17b sandwich the aluminum grain aluminum as shown in drawing 8 , like the 3rd example, by the elastic 
deformation of quantum plate 22 the very thing of a roller type, the aluminum grain aluminum can be buried in the 
surface section of a rubber elasticity ingredient, and can prevent a lock phenomenon. 



[Translation done.] 



